Introduction of ITER Tokamak
The ITER tokamak is an experimental fusion reactor. The self-sustained D-T burning plasma in ITER generates 10 times more power (500 MW) than it receives (50 MW) ITER will demonstrate the availability and integration of science and technologies, and safety features for a fusion reactor. ITER is a necessary step on the way to commercial fusion reactor 
Cryostat overall parameters
Cryostat is a single wall fully welded stainless steel cylindrical chamber with internally vertical and toroidal ribs. It has top dome shape lid and bottom flat head.
ITER Cryostat forms a vacuum tight container, surrounding the entire Tokamak Machine. It provides the vacuum insulation environment for the superconducting magnets operating at 4.5K and for the thermal shield operating at 80K. Cryostat is a large volume vacuum vessel subjected to external pressure and designed to evacuate to a base pressure of 1x10 -4 Pa.
Cryostat supporting system is designed to provide the support to Superconducting magnet systems and Vacuum Vessel. Cryostat transfer all the loads to the floor of the pit through sliding bearings between the cryostat pedestal ring and concrete crown structure.
Cryostat provides access ways to the vacuum vessel for different equipment. Cryostat has penetrations for the equipment connecting elements of systems outside the cryostat to the corresponding elements inside the cryostat.
Role of ITER Cryostat Code & Standard
The ASME Section VIII Division-2 is used as a reference code and additional requirements of ITER Vacuum Handbook are applied for design, construction and testing of the cryostat.
ITER Cryostat is analysed to confirm the structural integrity for different load cases as per the code criterions.
Design classification
Cryostat support system and Torus Cryopump Housing (TCPH) is PIC-1, the rest of Cryostat system is PIC-2.
(PIC=Project Importance Component)
Cryostat is VQC-2A, QC-1 and SC-2 (VQC=Vacuum Quality Class; QC=Quality Class; SC=Seismic Class)
The local leak rate of 10 -9 Pa.m 3 /s is expected to meet the ultimate vacuum requirement.
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The structural load paths The internal lines of the two identical TSCS (Thermal Shield Cooling System) CVB's are connected to the two identical manifold system of the thermal shields via the two identical U-bend boxes. The major challenges involved in Cryostat manufacturing design are stringent tolerances, many penetrations, high vaccum compatible welding of large wall thicknesses, access limitation for welding and Non Destructive Examination, in-situ leak detection of each factory and field weld joint and interfaces with large number of tokamak systems.
Cryostat Manufacturing -Challenges
Total length (about 350 m)of full penetration weld joints of 50/60 mm thick plate for site assembly in pit Total weight of deposited metal during site assembly Many welding machines to operate in synchronization for these joints Few hundred meters of full penetration weld joints for subassemblies in site workshop Requirement for welding automation (TIG, MIG, SMAW) NGTIG technology will be implemented Various NDT to be performed at site (RT, UT, MSLD etc.) 
